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(54) DIE BONDING APPARATUS AND ITS BONDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a precise die- 
bonding by preventing breakage of a corner portion of a 
semiconductor chip without reducing productivity. 
SOLUTION: An adjustment device 30 adjusts a down- 
movement distance (a height of bonding) of a chip holder 
27 on the basis of each of output of a load cell 25 for 
detecting a load applied to a upper surface of a bonding 
stage 23 and a laser displacement gauge 32 for 
measuring a thickness of a die attachment surface 22a, 
thereby, a precise die-bonding process is attained by E 
preventing breakage of the corner of the semiconductor 
chip 26 in loading even if the cut surface of the 
semiconductor chip 26 is not positioned in a 
predetermined perpendicularity. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The stage which supports the package body in which the upper part carried out opening, and 
the chip holder which pinches the both-sides side of a semiconductor chip and holds said semiconductor 
chip, The conveyance device in which turn said chip holder to the diamond touch side of said package 
body, drop it, and said semiconductor chip is mounted to said diamond touch side, In die bond 
equipment equipped with a load detection means to detect the load which joins the top face of said stage 
A measurement means to measure the height of said diamond touch side over said stage top face, Die 
bond equipment characterized by having an adjustment means by which the downward movement 
magnitude of said chip holder towards said diamond touch side can be adjusted, to said conveyance 
device based on the output of said load detection means, and the output of said measurement means. 
[Claim 2] Die bond equipment according to claim 1 characterized by said measurement means 
containing the laser displacement gage arranged above said diamond touch side. 
[Claim 3] In the die bond approach of carrying out the specified quantity descent of the chip holder 
which pinches the both-sides side of a semiconductor chip and holds said semiconductor chip to the 
diamond touch side of the package body in which the upper part carried out opening, and mounting said 
semiconductor chip The die bond approach characterized by having the step which detects the 
magnitude of the load which joins said diamond touch side, and the step which detects the thickness of 
said diamond touch side, and adjusting said specified quantity based on the detection result in said each 
step. 

[Claim 4] The die bond approach according to claim 3 characterized by detecting the thickness of said 
diamond touch side using the laser displacement gage arranged above said package body. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the die bond equipment and the die bond approach of 
mounting semiconductor chips, such as a solid state image sensor, to the diamond touch side of a 
package body using the chip holder of a side chuck type. 
[0002] 

[Description of the Prior Art] The semiconductor chip which constitutes a CCD sensor and a linear 
sensor is contained by the package of the Sir DIP mold which consists of a ceramic ingredient, and is 
used widely. Die bond equipment as shown in drawing 3 is conventionally used for mounting of the 
semiconductor chip to this package. 

[0003] the bond stage 3 where die bond equipment 1 supports a package body 2, and the bond stage 3 — 
the specified quantity upper and lower sides — it has the slide guide 4 supported movable, the load cell 5 
which detects the load which joins the bond stage 3, and the chip holder 7 which pinches the both-sides 
side (cutting plane) of a semiconductor chip 6, and holds a semiconductor chip 6. A package body 2 is 
equipped with diamond touch side 2a in which a semiconductor chip 6 is mounted, inner lead section 9a 
by which connection is carried out to a semiconductor chip 6, and outer lead section 9b used as an 
external terminal, and jointing materials for corrugated fibreboard (illustration abbreviation), such as Ag 
paste, are beforehand applied to diamond touch side 2a. 

[0004] The chip holder 7 carries out specified quantity downward migration towards diamond touch side 
2a according to the conveyance device which is not illustrated, and presses and mounts the rear face of a 
semiconductor chip 6 on the above-mentioned jointing material for corrugated fibreboard. Although a 
load cell 5 is for detecting the press load by the chip holder 7, when the load more than predetermined 
acts, the stopper 8 for load cell 5 protection operates. Wire bond of a semiconductor chip 6 and the inner 
lead section 9a is carried out after mounting, and up opening of a package body 2 is covered with sealing 
agents, such as glass, and let it be a product. 

[0005] Generally, solid state image sensors, such as CCD, are mounted to a package body so that the 
flatness of the image pick-up side (chip top face) may become predetermined specification within the 
limits. Therefore, the error of the flatness under a package body is absorbed to JP,7-161741,A, the 
flatness of a diamond touch side is maintained to it, and the technique which secured the predetermined 
flatness of the semiconductor chip mounted in this is indicated, for example. Moreover, the 
configuration which forms in the chip loading field periphery of a diamond touch side the slot into 
which a semiconductor chip corner is not contacted is indicated by JP,2000-40707,A in order to prevent 
the chip of the corner of the semiconductor chip at the time of mounting when the diamond touch side is 
curving. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, when area other than a pixel decreases on a chip 
top face with the miniaturization of the semiconductor chip in recent years, the chip holder 7 of the side 
chuck type which pinches a chip both-sides side which was mentioned above as a chip holder holding a 
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semiconductor chip is needed. For this reason, the plumbness to the chip top face of a semiconductor 
chip side face becomes very important, and this will have big effect on the mounting precision to a 
package body. 

[0007] A semiconductor chip is separately separated from a wafer condition through a dicing process. 
Although a wafer is stuck and supported by the pressure sensitive adhesive sheet at the time of dicing 
The field used as the product of a wafer periphery part is compared with each semiconductor device. 
Since adhesion area with the above-mentioned pressure sensitive adhesive sheet is small, As typically 
shown in drawing 4 , in case the semiconductor device 10 located in the near is separated, the above- 
mentioned wafer periphery part separates from a pressure sensitive adhesive sheet, and serves as chip 
waste 11, and this will collide to a blade (dicing saw) 12, and will give big stress to a blade 12. the 
cleaning from the high-pressure nozzle especially injected on a wafer in dicing ~ it rides on the stream 
of service water and the factor of colliding with sufficient vigor to a blade 12 also has the above- 
mentioned chip waste 11. 

[0008] It deforms and a blade 12 is damaged, as shown in drawing 5 , cutting plane 10a of a 
semiconductor chip 10 cannot keep plumbness consequent to top-face 10b (image pick-up side), but 
though small, it becomes slanting as the number of sheets of the wafer to process increases by this. A 
dicing process will be succeedingly performed using the blade 12 concerned until it is checked while 
this condition works. 

[0009] First of all, only in die-length S, compared with the case where the semiconductor chip 6 
perpendicularly cut as it was shown in drawing 6 , when it mounted to a package body using the 
semiconductor chip 10 cut in this way and aslant although the quality of a product was not affected 
when slanting cutting was less than predetermined is held with the chip holder 7, lower limit corner of 
chip 10 10c may project below. For this reason, in case the semiconductor chip 10 which was made to 
carry out downward migration of the chip holder 7 in the same amount of strokes as the semiconductor 
chip 6 cut perpendicularly, and was cut aslant [ above-mentioned ] is mounted, possibility that lower 
limit corner 10c of the semiconductor chip concerned is missing with the collision with diamond touch 
side 2a as shown in drawing 7 is high. In this case, image pick-up side 10b of a semiconductor chip 10 is 
damaged owing to, or missing corner 10c remains in a package, becomes a migration contaminant, and 
is connected with a poor product (poor arrival of goods). 

[0010] Moreover, the above-mentioned problem is generated also when the height of diamond touch 
side .2a differs from the thickness of diamond touch side 2a of a package body 2, i.e., the top face of the 
bond stage 3, for every package. That is, although a package body 2 comes to carry out pressing of the 
ceramic ingredient, when it mounts the semiconductor chip by which slanting cutting was carried out 
even when the thickness of the diamond touch side 2a was in a dimensional tolerance, a possibility of 
causing the above-mentioned problem is high. 

[001 1] Although a cure, such as making the lowering speed of the chip holder 7 low, can be considered 
in order to solve such a problem, it will have big effect on a machine time, and productivity will be 
spoiled. 

[0012] Let it be a technical problem to offer the die bond equipment and the die bond approach of being 
able to prevent the deficit of the corner of a semiconductor chip and performing proper die bond, 
without making this invention in view of an above-mentioned problem, and reducing productivity. 
[0013] 

[Means for Solving the Problem] In solving the above technical problem, the die bond equipment 
concerning this invention A measurement means to measure the height of the diamond touch side over a 
bond stage top face, It is based on the output of a load detection means to detect the load which joins the 
top face of a bond stage, and the output of the above-mentioned measurement means. It is characterized 
by having an adjustment means by which the downward movement magnitude of the above-mentioned 
chip holder which turns a chip holder to the above-mentioned diamond touch side to the conveyance 
device which carries out downward migration can be adjusted. 

[0014] It judges that this invention does not have the cutting plane of the semiconductor chip mounted in 
predetermined plumbness to an image pick-up side when the output of a load detection means is more 
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than predetermined, the downward movement magnitude of the chip holder by the above-mentioned 
conveyance device is decreased, and the deficit of the corner of the semiconductor chip at the time of die 
bond is prevented. Moreover, according to the output of the above-mentioned measurement means, 
adjustment of the above-mentioned downward movement magnitude is enabled, and the deficit of the 
corner of a semiconductor chip is prevented. 

[0015] Moreover, the die bond approach concerning this invention has the step which detects the 
magnitude of the load which joins a diamond touch side, and the step which detects the thickness of a 
diamond touch side, and is characterized by adjusting the downward movement magnitude of a chip 
holder based on the detection result in each above-mentioned step. 

[0016] This invention distinguishes the plumbness of the cutting plane of a semiconductor chip with the 
magnitude of the load which joins a diamond touch side, and when there is this [ no ] in predetermined 
plumbness, the amount of descent of a chip holder is decreased according to the magnitude of the above- 
mentioned load. Moreover, the thickness of the diamond touch side of a package body is detected 
separately, the amount of descent of a proper chip holder is adjusted to each package body mounted, and 
proper mounting of a semiconductor chip is realized. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. The case where the semiconductor chip which constitutes solid state image 
sensors, such as a CCD sensor and a linear sensor, is mounted to the package body of a Sir DIP mold is 
mentioned as an example, and the gestalt of this operation explains it. 

[0018] Drawing 1 A shows the die bond equipment by the gestalt of operation of this invention. The 
bond stage 23 where the die bond equipment 20 of the gestalt of this operation supports a package body 
22, the bond stage 23 - the specified quantity upper and lower sides - with the slide guide 24 supported 
movable The load cell 25 which detects the load which joins the top face of the bond stage 23, The chip 
holder which pinches the both-sides side (cutting plane) of a semiconductor chip 26, and holds a 
semiconductor chip 26, It moves to the upper part location of diamond touch side 22a shown in drawing 
1 B from the position in readiness shown in drawing 1 A, and has the laser displacement gage 32 as a 
measurement means to measure the height of diamond touch side 22a to the top face of the bond stage 
23. 

[0019] In addition, a stopper 28 is for protecting a load cell 25, and when the load more than 
predetermined joins the bond stage 23, it is constituted so that the bond stage 23 may be supported 
instead of a load cell 25. 

[0020] The package body 22 is equipped with diamond touch side 22a in which it comes to carry out 
pressing of the ceramic ingredient, and a semiconductor chip 26 is mounted as usual, inner lead section 
29a by which wire bond is carried out to a semiconductor chip 26, and outer lead 29b used as an external 
terminal. 

[0021] After being conveyed in the upper part location of a package body 22 from the supply tray 
(illustration abbreviation) which was attached in the conveyance device 31 equipped with the driving 
shaft of the four directions of XYZ and theta, and held the semiconductor chip 26 which should be 
mounted, thgiiK^S^SSr^tearries out specified quantity descent from the location concerned, and it is 
constituted so that a semiconductor chip 26 may be mounted to diamond touch side 22a. With the gestalt 
of this operation, the driving source which can control the amount of drives was used for precisions, 
such as a pulse motor, as a driving source of the conveyance device 31, and it has the adjusting device 

30 which can be adjusted for the amount of descent of the chip holder 27 to such a conveyance device 

31 based on the output of a load cell 25 i andtti^gjitput of the laser displacement gage 32. 

[0022] In response to each output-0;f|#l^^^^^|and the laser displacement gage 32, an adjusting 
device 30 determines the downward^mSvementlnagnitude from the upper part location of the package 
body 22 of the chip holder 27, and performs the operation which controls the conveyance device 31. 
[0023] Next, the gestalt of this operation is further explained to a detail through an operation of the die 
bond equipment 21 constituted as mentioned above. 

[0024] It precedes starting a die bond process and the calibration height which hits defining the 
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downward movement magnitude from the upper part location of the package body 22 of the chip holder 
27 is set up. Calibration height is set as the bond height of the semiconductor chip of the isomorphism of 
the same kind cut by predetermined plumbness in the dicing process. That is, in the gestalt of this 
operation, the calibration height concerned is defined as downward movement magnitude of the chip 
holder 27 which diamond touch side 22a of a package body 22 takes the semiconductor chip cut 
normally mounting proper. 

[0025] Based on the calibration height set up as mentioned above, the bond height of a semiconductor 
chip 26 is set up and, thereby, a semiconductor chip 26 is mounted proper to diamond touch side 22a of 
a package body 22. At this time, specified quantity spreading of the jointing materials for corrugated 
fibreboard, such as Ag paste, is carried out to diamond touch side 22a, and a semiconductor chip 26 is 
mounted on diamond touch side 22a by pressing that rear face to the above-mentioned jointing material 
for corrugated fibreboard. 

[0026] The above-mentioned bond height is adjusted by the fall of the plumbness to the top face (image 
pick-up side) of the side face (cutting plane) of a semiconductor chip 26, and the thickness (henceforth 
package thickness) of diamond touch side 22a of a package body 22 with the gestalt of this operation. 
The fall of the plumbness of the side face of a semiconductor chip 26 appears in the magnitude of the 
load which joins diamond touch side 22a (bond stage 23 top face) at the time of mounting. That is, if the 
plumbness of the side face of a semiconductor chip 26 falls, by the semiconductor chip corner which 
projects caudad, the force in which only the amount S of protrusions (refer to drawing 6 ) presses 
diamond touch side 22a will increase, and it will appear in the output with which this is detected by the 
load cell 25. Then, the movement magnitude (gap height) of the chip holder 27 equivalent to a part for 
the load which increased is beforehand set as the adjusting device 30, and the conveyance device 31 is 
controlled in order to adjust bond height to the amount which subtracted gap height from the above- 
mentioned calibration height. 

[0027] Moreover, since it may change within the dimensional tolerance, when the thickness of diamond 
touch side 22a of a package body 22 has this larger than a reference value, a possibility of causing the 
deficit of corner 26c of the semiconductor chip 26 by the excess of bond height has it, and when smaller 
than another side and a reference value, a possibility of causing poor mounting has it. Then, before 
mounting (before applying a jointing material for corrugated fibreboard to diamond touch side 22a in 
more detail) It is made to move to the right above location of diamond touch side 22a which shows the 
laser displacement gage 32 to drawin g 1 B from the position in readiness shown in drawing 1 A. By 
measuring the distance between the laser displacement gage 32 concerned and diamond touch side 22a 
from the reflected light of laser beam L, the thickness of diamond touch side 22a, That is, the height 
from the top face of the bond stage 23 to diamond touch side 22a is measured, and the downward 
movement magnitude of the chip holder 27 is fluctuated by the error with the above-mentioned 
reference value. As a result, from the above-mentioned calibration height (C), bond height (H) reduces 
the above-mentioned gap height (G), and is adjusted to the height obtained by fluctuating a part for the 
thickness error of diamond touch side 22a (deltat) further (H=C-G**deltat). 

[0028] Drawing 2 is a flow chart explaining the above-mentioned control by the adjusting device 30. 
With the gestalt of this operation, it is made to perform adjustment of the downward movement 
magnitude (bond height) of the chip holder 27 based on the output of a load cell 25 on the basis of the 
stage load (output of a load cell 25) detected at the last die bond process performed by this equipment 
21. This is because the cutting plane of a semiconductor chip 26 is that which falls gradually from 
predetermined plumbness as long as the dicing process is performed using the same blade, so it is 
possible to guess the stage load at the time of mounting from the stage load at the time of the last 
mounting this time in general. 

[0029] Therefore, when the side face of the semiconductor chip 26 mounted is in predetermined 
plumbness to the top face, like the last stage load, the outpuf^ in predetermined within 

the limits, and if package thickness is a reference value, it is mounted" iiTthe same bond height as last 
time (steps SI, S2, and S3). Moreover, when package thickness differs from a reference value, bond 
height is adjusted only for the amount equivalent to a part for the error (step S2, S4). For example, 
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package thickness subtracts only deltat from the last bond height, when only deltat is larger than a 
reference value, and when only deltat is smaller than a reference value, only deltat increases to the last 
bond height. 

[0030] On the other hand, if the side face of the semiconductor chip 26 mounted begins to separate from 
predetermined plumbness to the top face, the stage load at the time of mounting will increase gradually. 
Then, when it checks that the last stage load had exceeded the predetermined value, the magnitude of the 
load concerned is updated to the above-mentioned predetermined value (step S5). That is, magnitude of 
the load concerned is made into the decision criterion of a next stage load, and, thereby, the further fall 
of the plumbness of a chip cutting plane is detected. And package thickness is measured, and if this is a 
reference value, it will be adjusted to the bond height which reduced only the gap height equivalent to a 
part for the stage load which carried out [ above-mentioned ] the increment (steps S6 and S7). Moreover, 
when package thickness is not a reference value, it is adjusted to the bond height which fluctuated a part 
for an error with the reference value of the package thickness which boiled in the gap height equivalent 
to a part for the stage load which carried out [ above-mentioned ] the increment, in addition was 
measured (steps S6 and S8). 

[0031] As mentioned above, the slanting grade to the top face of semiconductor chip 26 side face which 
appears in a stage load according to the gestalt of this operation and which should be mounted, And 
since the proper bond height corresponding to the thickness of diamond touch side 22a of a package 
body 22 can be adjusted Even if a cutting plane is the semiconductor chip 26 which is not in 
predetermined plumbness, the deficit of corner 26c of the semiconductor chip 26 at the time of mounting 
can be prevented, and damage on chip measuring area and generating of the poor product by the 
migration contaminant can be avoided. Thereby, while being able to reduce the yield loss by the deficit 
of the corner of the above-mentioned semiconductor chip, improvement in a machine time can be aimed 
at and an improvement of productivity can be aimed at. 

[0032] Moreover, according to the gestalt of this operation, since the laser displacement gage is adopted 
as measurement of package thickness (height of diamond touch side 22a), a part for few package 
thickness errors which influence mounting is detected, and it becomes possible to realize a proper die 
bond process. 

[0033] As mentioned above, of course based on the technical thought of this invention, various 
deformation is possible for this invention, although the gestalt of operation of this invention was 
explained, without being limited to this. 

[0034] For example, although the adjustment of bond height based on the magnitude of a stage load is 
faced and the stage load at the time of mounting was taken into consideration last time with the gestalt 
of the above operation, it is also possible to replace with this, to add a stage load detection process as an 
independent process like the above-mentioned package thickness measurement process before 
mounting, and to adjust bond height according to the detection result concerned. 
[0035] Moreover, when a load cell 25 outputs the fixed value far exceeding the above-mentioned 
predetermined value, it is also possible to add the operation whose grade of the side face of the 
semiconductor chip 26 concerned judges that it is so large that flatness of the top face (image pick-up 
side) cannot be stored in predetermined specification, and eliminates the mounted product as a defective. 

[0036] Furthermore, in order to replace with the configuration prepared in the one inferior-surface-of- 
tongue section of one side of the bond stage 23 like the gestalt of the above-mentioned implementation 
as an arrangement location of a load cell 25 and to detect a stage load with a still more sufficient 
precision, it may be made to arrange the load cell concerned in two or more locations where bond stage 
inferior surfaces of tongue differ, and to consider as the criteria of bond height adjustment with the 
average value of these outputs. 

[0037] In addition, you may make it prepare one or more these using the contact-type sensor closed 
when not only the above-mentioned load cell but the load more than predetermined is detected as a load 
detection means. 

[0038] Furthermore, it is also possible to adopt a configuration which replaces with the configuration to 
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which move the laser displacement gage 32 for package thickness measurement from a position in 
readiness like the gestalt of the above-mentioned implementation again, and the operation is made to 
carry out, for example, prepares a package thickness measurement stage separately, and carries out 
arrangement immobilization in the measurement stage upper part concerned. 
[0039] 

[Effect of the Invention] According to this invention, the following effectiveness can be acquired as 
stated above. 

[0040] That is, it becomes possible according to the die bond equipment of this invention, to be able to 
realize the die bond process which can be mounted to a package body, without a cutting plane making 
the corner of the semiconductor chip which is not in predetermined plumbness suffer a loss, to eliminate 
the factor used as the damage and the migration contaminant of a chip by deficit waste, and to build a 
proper die bond process. 

[0041] according to invention of claim 2 — the thickness of the diamond touch side of a package body — 
precision - it can measure highly, a part for few package thickness errors which influence mounting can 
be detected, and a proper die bond process can be secured. 

[0042] Moreover, while according to the die bond approach of this invention being able to mount to a 
package body and being able to realize a proper die bond process by this, without a cutting plane making 
the corner of the semiconductor chip which is not in predetermined plumbness suffer a loss, it becomes 
possible to aim at improvement in a machine time and to improve productivity. 
[0043] according to invention of claim 4 - the thickness of the diamond touch side of a package body 
precision - it can measure highly, a part for few package thickness errors which influence mounting can 
be detected, and a proper die bond process can be secured. 
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[Drawing 1] 
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[Drawing 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/17/05 



Page 2 of 3 



(___j_j_D 




[Drawing_7] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/17/05 



Page 3 of 3 




[Drawing 5] 
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U 

naiust ^sffc£j» 3 taaco^ * y f* 

[0001] 
[0002] 

imtomi] CCD-fey^^U^T-b^SrfllJS-rS 40 

TfcL -fe7 5 -y^*m*^S1>--T-f 77 
S<0>'N-y^-> : tc:lRtt$ixTJl£<ffl^^ti.TV^. Z<7) 

x.&®3iZ7fit£ #y \*m#®mztix^ 

[ 0 0 0 3 ] ?4 *y F&fi 1 ti, K y 2 £ 

jfefc-*- hX> FXf-y 3 1 . f FXt-S^ £ j9r£ 
«±T«i)^lgtCi»-ri.X7>f F^f-f F4i:. *VF 
Xx-x3fcJttbS?t«^«ia5-r&o-K-fe/l/5fc. # 
^«c^>y7-6<7)WfflRS («JftB) ZVmLX*m#1-v 50 
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T65:{j^-rSf-y7-fi^A7i:^*LTV^. t^*r 

[0004] ?->y 7ft&R7li. S^L^V^ffij*««C 

^?--y76<0gffi£JJ^tt'\#EU 

o-K-»r;l/5»i^-yTfi9#*7fcJ:S«iffiita^«l 

*§£tett. o-H-b;W5ftiiffl<OXh>yyN-8*«#ilrtS 
idWroT^*. USSfc. ^«c^- y7-6t>fyr'J 
-F3t9afc#W-f#yFS*U /N->y^-v*«c2tf5 

[000 5] HKfc. CCD^Bfrftg^TO, %<r> 

fcmiiPP7 - 1 6 1 7 4 1 VN'. y 

^2000-4070 7^$m£.\i. ?4 T9 -y^-ffi 

mm tx ^&%i!:izmz>$mm<vm** y rem 

mm&£i&#i-yTm£mMz-tt%^mmm- 
mm<3mztix^&. 

[0006] 

h*mtoi-v7<r)*mttjiz&'>x. T-vrimnz&^x 
wtt*H y+* v ^ *<m- «y remm i #£gt ^ 

h. znKib. *m&1~v7®m<r>*>y7±Mlzm-& 

mw&bm&izwmt*'). z.tufi*>rr-is*#M> 

[0007] y^li. Vx-'\tfSS&e>y4 is 

y7xmi&xm«izftmti&. ^^y-m. 
->Mmm~>-hizmttVL>tix3&&ti&w. »>x 

£&Kx±m>mi'-hte>^mm>i^t:#>. m 
4 tm$)iz5j?t£ o tcD&mzimrztmvm 
?io*#mzi8*z. ±m f >*-*mm»ftmmi' 
-hfrhMtftix+vrmi it ^o. iftj^ri^H 

(^^-y^y-) 1 2^»^LT. :7W-K12tC* 
ykOXtfLtzm-iXlStf-yrm 1 1 #7V- F 1 2^# 
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[00081 ztuzx *) . amtz •> x -y^fta#>Ti 

fc. 05t*-TJ:3fc:^^yTl 0<Mmm 0 a 
#_kiB10b (g#ffi) fc*tLTSBS£«Tl\ 

[0009l*fc-H>. ^>«JBr«40f^JartT'fc/t^ 
t-BJBi^iut^^ yTl OfcfflvvCA^-s^flc 

§*f7/6 £^yT«8j|7T&BTr6*^fcit>^ 
TvT 1 OOTffifl&l 0 c*«S$Sfc(tT*^JiJ-r 
SKfc«Br$fl*¥£fl^-y 

$ T ±£l^tc^$*ifc¥SfH-<y r l o tmmi- 
SBL @7fc^£3fc3a^tt?-yr<DTigft351 
0 c tf^ T ? >y f-®2 a fc *>§gtfc: X O^t&TOt 
Cl*>*§£. Lfcft& 1 0 c #1®?*** 
f-»/7-l OOgfftffil 0b£«&$-ltfc>). 

[00 1 0] ±£<0mSf±. yty^->?*flc2^ 

^T^*yf-ffl2 a ct>JI$ . t3r*>^# V KXf- 5* 3 
«0Jtffl*^r>f -y^H2 aOKStfrt-y ^-v'-Th 

2 li-fe 7 5 y fttmZWBm LX%& bo?*** « 
-e^'f yf-BB2 a<7)££#^-a&Hrtfc:;fc£J&£ 
Tt>. ^>«BTS^^«c^ y7-S-|^-&J^ffc 

[00 11] Z<?)£o%fSS&£fm~r&t:it>£. *>vT 

-7^y:M Ate******-**.-?. 4L£tt£«fc 

[0012] *»mki^|8Mfc£*T£$*u 4* 
ttS'fiT$-frSClk=3:<. ^*f-yr<^a5<0^ji^ 
Kit LTjSiE^-f XV VZft o Z b h?4 

[00 13] 

t« ^-yTfiy#fl.^TW^»?*&JIIKStSa8tcJtL. ± 

®&*wm*jw&m£&&t mitiz t &mt lx 

[0014] *?6HJUi. ^fS«tB#S<oa}**^JJLh 
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[0015] 4fc. #3S!!fcff sKVFSSai. ^ 
10 U ±E#Xx y7-tfc»tS«Kll*£*tca^^T. f-y 

rft^TMii^^f* i t ztmt lx^ 

[0016] *5KBti. ^ >y ^B(cJn*>I.Sfa<7) 

stj: r ^(^^- -y 7<rmmnmg&&mi 

»c:CtTf->yrfiM$ft^TBMI$-S^§-*S. 't 

^-■yre^ft^mfi^^t. ^flc^-yriojffiE^ 

[0017] 

T0H5:#!SUTilBH-rs. ^Sfec^fflTCJis CCD 

[0018101 AJi*^<7)Hit<^gfflit <t S r-f :K 

2 0«. *vr-iS*W2 2*3ffi-$-Z>X>YXT-~J 
30 2 3t.*> HXx-v2 3 £jffSgi]:TS®™c£ 
ft?hA74 Y24k.#> KX-f-^2 3<0± 
ISCaabi»S«Srlfta5-rSo-K-fe;W2 5i:. ^tfrf- 
-/7-2 6<0Wiaffi (flJBriH) *m&LX*mK*v~r2 

m i BfcjR-r*^ r ^ >y^-s2 2 a^jjsre^g® 

LT . KX-f-^ 2 3 <0±fflfcirr S 9AT9^^r 
M22 a<0©$ $rS!^t-S81^*Sfc UTcOV-l^^fi 
th3 2fc*^LTV , >l.. 

[00 19] 5nK Xh9/t28B. O— H45A'2 5* 
40 mtt&t:it>cr>i><?)T. XyVXf—^2 3^m^J± 

vmmmh^ Jtiet , o- 2 5 tnw>-» t 

FXx-i^'2 3 $rjd*^-6 J: otzm&LZtiZ. 

[0 02 0] ^y*-z;*#22^ *7 

^•y^mm±smtx^n>ff)x. mf7r2 

6*>'|^$n-6^r^>yf-B2 2at. ^^> y r 
2 6k7-f^yF$it6>f V*-y-Ftf2 9afc. M> 
^Sg^fc ^ S T ^ U - H 2 9 b fc Zffiz-X . 
[00211 ^-yrfii^M27«. XYZfttf0<O4:fr 
|6]«0|BS«|J-filifcl»i*««3 1 WR0Wtf.il. ^ 

50 i-^^m^y^ezumLtim&hu^ 
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fiEth3 2<oaj^ts-^^Tas5r^p^M3 o^fii 

[002 2] ^3£B3 0(i. o-KHr;P2 5ii,fctA' 10 
— !^Mf3 2<7)#aj^S-SfrC. ?-77Sitj|2 7<0 

U SK*t8«}3 1 S-fflflrr&ftMH*??? . 
[00 23]<fcfc > fiLtKOidt^jS^^^^yH 
£S2 l^ffl^iitT. *jm<OJB®£jgCPfflfc:§l 

[0024] ^^yKIMSrl^^&tC^feioT. * 
?7R&&2 7«A7^-y#2 2<9_tfrflffl*>£>c7) 

JgJSfcfcwc. SS^-v'jyw-^gySSii. ISC 
TO3*l£^ttf-77S:/N*7r-x*#2 2o^>f 7 
*7*-|B2 2 a^SGEt|^-ri.<0t^ Sf-y 

JI2 i<rrmm&t LT£g$*i&. 
[0025] ±E^)«J: 5 fc: LTifcgSh*:** >J 7 V- 
^a^JSit. *i5fc?-772 6<DtfyKiS£tf { ^ 
c:/itcJ:0^>^-^**2 2<7)^T^-yf- 
I2 2a(dtU ^tt^772 6#3SIB;:fl§§3*t 30 
S. £«Dfc£, ^T^-yf-B2 2a>VJiAg^-Xh 
^Oft-S-WJ^r^gfi^B^^Tfc •) „ ¥«f*tf- 772 6 

r-f T9 v*W2 2 a±>v||3l$*lS. 

[0026] *mtonmre\s.. ±m#> rest*. ¥ 
#*^-yr2 6cofflffi (mm) <n±m (mm) «t 

*7f-ffi2 2a<D«£ («T. ^y^-i/Jf fct>^ 
3. ) tJ:oTISS$^. ¥S{H-7 72 6<9fflMtf> 
SttJS^ffiTJi. 0H§gB*fci>Wt:yM 7^7fI2 2a 40 

*i& . o . 7726 <mffi<7)&m&) i &T 

-fSi. T#cmrs¥#fH-77ftS5£J:oT, * 
cr&ftms (06#!S)fcW4T?7?-ffi2 2a£8i 
E^^tfJfflnU £ft#n-K*/P2 5fc:J:oT8KiS 

m-tz>i-vT$ffim2 7cD : ®3m zm 
mm 3 o iz^tbms. txa $ . * y ra? £±ie^ 

'J 7l/-y 3 771$ tfc*£|^ 

■rs^< . i&*t§t33 1 £#j»r*. so 
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[0 0 27] A7y--^£ft22^>f7^7f 
B2 2 a»IJIi *«&*8&3lrtT3aL»*fctf>. 

f-772 6<0ft^2 6cc7)^=SrS<fc'eil*«J>'). ffi 

H^M (MtPL«i, ;>M7*7^ffl2 2a 

^■pm.mji^m 1 Bfc*r*-*w * *H2 2 a 

-<f$m\32ty4 7:?7^ffi2 2afcOf§|<DgBi£ 
a^tSC:tfcJ:oT^r^7^iii2 2a<0J5§. -f 
frfc^y FXx-y 2 3*>±H»»&r-f 7^-B52 

7r«mft2 7^-m»«»*m»ts. * 

(H) ±£df^U7U-^ 3 y«$ (C) 

a***. 1E^77I5 (g) igtr>fr^7 

^-W2 2 aOiSSiHlfl- (At) ^iSSLT^^SK 
SfcJ^SflS (H = C-G±At) . 
[0 0 28] H2ti. f^S3 0fc±6_tJB6(I»5:ii 

m-hyu-^-vxhh. *m.<mmx\t. o- 

F-fe/l/2 5«iB*tS-^<^77fiH§ft2 7<OTmm 
* ( F«$ ) commi. PUS 2 1 X iXftbti 

tut. yjisv7iMim~<?>7i'-\ t *m^xfitoix 

X^m*)&. 3&#1-v72 6coWBffiimiZ<r>mW. 
gi>*t>®«tz&TLX\*<i><?>T$>&t:#>. mHII^ 

[0029] Lfc^T. m&tlh¥mft1->y72 6 

<wmw*<r>±mizn Lxmz<nm£u,zhhi3&\&. 
u-v±fr25<7>\&wm®(r>x : r-i?m.tmk. m 
s«Hrtt*o. tro. ^y-vw-tm&mx'bix 

1. S2, S3) . iiz. J^y-lr-iSmtfg&mtm* 

zeorngfttzm-rhmtivxyvisztm 
mztih (xf77S2, S4> . mtw*v*-im- 

[0030] HISSft£¥#tt^77*2 6<0fiIiB 

^izmi&x^izm.ii&«tzmmth. ^^x\ 

77s 5) . tth*>. im^<ryx**fr<m<?>*T 
-z^mco^mw^k^ii. ^tnzx^-yrwsmn 
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SfcUgSftS (Xf77S6, S7) . ttz. 
Ztlt (Xf77S6, S8) . 

[oo3i] &±<7)X o fc, xm&mmiz x tat . x 

f-yfltm^l^t^ £ ^{*^ 772 6HSicO 

*W y 2 acoJPS KWlSUiJffiPfrtfy FiS 

C&V^tt^yT^ 6-CS>oTtl^l$fctJ»tS^ 
«c^-/7 , 2 6<^aJ2 6c<7)^»S:l»jhLT. +v7% 

m^mm^mzMzxims^^^imm-h 

ZttfTZh. ZtilzX*). ±mmto1-»/7<r)ftU<n 

tmtzxzmtvmiw&thzttfxz&kti* 

fc. v^y?4A<^|fit£0oT^y6tt<oe*#£0&.r 

[0 0 3 2] ^mkcmmizXtiif. rt-;*r-V 
m{74T9 y f-ffl 2 2 atf>Jg$ ) «oa^t^— (^ga 

hZtiMmt^l. 

[0033] Ja±. *^«»ollttco^fc:ov^iiBHL 
[0034] fiftttt^OggflKHRBrii. Xf-yf 

-^jmampaiL mretLTiiiniL. see* 

[0035] D-H-b;l^2 5#±lB3r£«£*£ 
72 6tf>ffliB<D«m#. -f-WJiffl (S®B) c^Rgjg 

zmfcvymto tzwbh z t fcwiif** 

[00 3 6] Stc, n-K-fc^2 5<0EB<£SfcLT 
±£Htt^S^i5k:^yKXx-^2 3c7)-* 

xx-^Tts^eiaj-rs^k:. mv-Y*)\s*x> 
&D(v?tmt: t> -ox#> Ymzm&rmtt -rt x o 

tzLXi>X\.\ 

[ 0 0 3 7 ] £fc „■ ^fS«iaj#ai: LTttJUBn- K-b 
hXoiztxi>X\\ 

[0038] M£x. *-vwmm<n\'-*f$& 
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wm&th x o %mm %mh z t h^mxhh, 

[0039] 

[0040] ttb*>. -J&BttnyA *y mmizxti 
or, mmmfecvm&iz&^wi-vTmut: 

yvrn-txzzmt&ztwx'*. xmmtzx&i-v 
rcrymm^m^t KiwmzMmtxmjEKyj * 

[oo4i] mm2<?>miz£ixii. ^ 

[ 0 0 4 2 ] ipm?)?* Yfmz SLttiii. 
Sttttc. visy?4J>.cr)fa±£mr>X&gmZ3m 

[0043] fS*^4 iO^t: Xtltt. 
# , ^t^#f-S«*^^' y / r~iSWWmt*®.& L 

[^ffiofsm^j] 

[0 1 1 ^^mmnk<mmizx x> hkk»^ 

30 -rfflraiHt:*ftO. Ati^cO^f^lW&mSr^L. Bit 

[02 ] *mmm<mm<r>ftmwmth 7o-t 
[04 ] m&mtzti^xwmztihyj ^v^ig<o 

[05] ^>«ISt3n^^«c^ >yr<^«0?*«.. 

[06] mmizwB&tit^mto+vrt. mt« 

40 ?iX^^fr^>y7"i:^filKBB®^ffl3t^iiBWS0T' 

[07 ] m&yj #y K^g^fflv^T^«$ii^ 
-y r ^mrtsig^ iiw-i.fflnii0rifes . 
[^oitBB] 

2i -yj#>Ymm. 2 2-^77-^*, 22a 

-r4T*v*m* 2 3-.fyKXf-^ 25-n- 
H-fe;K 2 2 6c -^a5. 2 7-f- 

•yTffiftJL 30 -a^B. 3 1-«BSffl9S. 32 - 
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